










The direct calculation of the slope of








IKP(Theorie), KFA Julich, 5170 Julich, Germany
b
L. D. Landau Institute for Theoretical Physics, GSP-1, 117940,
ul. Kosygina 2, Moscow 117334, Russia.
c
Institute for Theoretical and Experimental Physics,
Bolshaya Cheremushkinskaya 25, 117259 Moscow, Russia.
Abstract
We demonstrate that the diraction slope of the generalized BFKL pomeron amplitude has the
conventional Regge growth B(s) = B(0) + 2
0
IP
log(s). This proves that the generalized BFKL
pomeron is described by the moving j-plane singularity. We give an estimate for the slope 
0
IP
in terms of the correlation radius for the perturbative gluons.
1
1 Introduction
Whether the QCD pomeron is described by the xed or moving singularity in the complex j-
plane, remains one of the topical issues. The purpose of this communication is a proof that the




for the pomeron trajectory.
The early works on the BFKL (Balitskii-Fadin-Kuraev-Lipatov [5]) pomeron focused on the
idealized scaling regime with xed strong coupling 
S
= const and innite gluon correlation
radius R
c
. In this regime, the BFKL pomeron is described by a xed cut in the complex angular
momentum plane  1 < j  
IP
(0) = 1 + 
IP
. However, because of the diusion property of
the Green function of the scaling BFKL equation [5], the scaling regime is not self-consistent.
Recently, there was much progress in understanding the BFKL pomeron in the framework of the
dipole-cross section representation introduced in [6]. In previous papers of ours [1-4] we derived
the generalized BFKL equation for the dipole cross section in a realistic model with the running
(and freezing) strong coupling 
S
(r) and with the nite corelation radius R
c
of the perturbative
gluons. While the property of the cut in the j-plane is retained, we found a profound impact of
the running 
S
(r) and of the nite R
c
on the spectrum and solutions of our generalized BFKL
equation. The crucial observation is that the intercept 
IP
and the asymptotic behaviour of the
dipole cross section are controlled by interactions at the dipole size r  R
c
. Also, we noticed
that the recovery of the conventional multiperipheral pattern is likely at asymptotic energies,
which suggests the Regge growth of the diraction cone. In this paper we conrm the latter







The starting point of our analysis is the generalization of our BFKL equation [1-4] to the
prole function of the dipole cross section  (r;
~
b). Dening the impact parameter
~
b with respect









































































































is the correlation radius
for the perturbative gluons. Here we use the standard denition of the prole function when



































b). Evidently, the diraction slope for the





which comes from the elastic


































































) + (; 
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 (; r) + (; r) ; (2)
where the inhomegeneous term equals

































































; ) + (
1
; )] : (3)
Here the crucial point is that the homogeneous Eq. (2) is precisely our generalized BFKL equation




 (; r) ; (4)






dB(; r)=d 6= 0.
The proof goes as follows: In [3,4] we have shown that the generalized BFKL operator K has
the continuous spectrum, which corresponds to the cut in the j-plane. Let  1 <  <1 be the
"wavenumber" which labels eigenfunctions E(; r) exp[()] of Eq. (4) with eigenvalue ().
For the guidance, in the scaling limit of 
S
= const and R
c







)] with the orthogonality condition [3-5]













(; r)E(; r) ; (5)
and  is indeed the wavenumber of plane waves in the log(r
2
) space. Properties of eigenfunctions
E(; r) in the case of the running 
S
(r) and the nite R
c
are discussed in [3,4,7].
3
Now we proceed with solution of the inhomogeneous equation (2). If G(; r) = L
E(; r) =
R
d!g(; !)E(!; r) ; then the inhomogeneous term (3) can be written as
(; r) = L 




d!f(!)g(!; ) exp[(!)] : (6)
We search for a solution of the form (; r) =
R
d (; )E(; r) exp[()] : Making use of the
property of eigenfunctions K
























Here  ( = 0; ) describes a solution of the homogeneous equation (2) and is determined by the
initial condition ( = 0; r).
The singularity structure of g(!; ) can be found considering the large-r behaviour ofG(; r) =
L 
 E(; r). Because of the exponential decrease of the Bessel function K
1
(x) / exp( x), the































)  E(; r), which gives the contribution of the form
2G
1
E(; r) to L
E(; r). Evidently, it corresponds to the singular term g
1
(!; ) = 2G
1
(! ).






E(; r) does not depend on r at large r and
corresponds to g
2
(!; ) = G
2






(!   ) component of g(!; ) gives a contribution to (; r) of the form

1








df()E(; r) exp[()] = 2G
1
(; r) ; (9)









































The eect of g
2
(!; ) = G
2
(; !) can be evaluated making use of the explicit form of E(; r)








smooth part of g(!; ) does not contribute to the slope of the pomeron trajectory,
In the numerical calculation of the slope 
0
IP
we start with the dipole-dipole cross section
and the corresponding diraction slope as described in [5,6]. We calculate the  dependence of
the dipole cross section (; r) and of the diraction slope B(; r) and verify that at  !1 the
eective intercept 
eff
(; r) = @ log (; r)=@ and the eective slope 
0
eff
(; r) = @B(; r)=@





, respectively, which are independent of the size of the













is shown in Fig.1.
The simple estimate (10) is close to these numerical results.
To summarize, we have shown that the generalized BFKL pomeron [1-4] is the moving cut




of the pomeron trajectory and found the dependence of the slope on the gluon
correlation radius by an accurate numerical solution of our generalized BFKL equation (2) for
the diraction slope.
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Figure caption:
Fig. 1 - The slope of the pomeron trajectory 
0
IP





for the perturbative gluons.
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